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FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Utensils, 
Cutlery and Domestic Hardware Sectional Committee had been approved by the Mechanical Engineering Division 
Council. 


This standard lays down the requirements and test methods for cylindrical locks with pin tumbler mechanism. 
While formulating this standard considerable assistance has been taken from following International Standard: 


BSEN 1303 : 2005 Building hardware cylinders for locks — Requirements and test methods 


BSEN 12209 : 2003 Building hardware — Locks and latches — Mechanically operated locks, latches 
and locking plates — Requirements and test methods 


The information to be supplied by the purchaser shall be as per Annex A. 
The composition of the Committee responsible for the formulation of this standard is given in Annex C. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 
‘Rules for rounding off numerical values (revised )'. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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Indian Standard 


CYLINDRICAL LOCKS WITH PIN TUMBLER 
MECHANISM — SPECIFICATION 


1SCOPE 


This standard lays down the requirements and test 
methods for cylindrical locks with pin tumbler 
mechanism. 


2 REFERENCES 


The following standards contain provisions which 
through reference in this text, constitute provisions of 
this standard. At the time of publication the editions 
indicated were valid. All standards are subject to 
revision and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below. 


IS No. Title 
7881 (Part 1): Glossary of terms relating to building 
1975 hardware: Part 1 Locks 

9844 : 1981 Methods of testing corrosion 
resistance of electroplated and 
anodized aluminium coatings by 
neutral salt spray test 

3 TERMINOLOGY 


For the purpose of this standard, the definitions given 
in IS 7881 (Part 1) and the following shall apply. 


3.1 Backset of Lock — Length measured from the 
outside face of forend to centre of knob. 


3.2 Detaining Element (Pin Tumblers) — Part of 
movable member which is move by the key into a pre- 
determined position in order to rotate the knob for the 
bolt to be able to move into an opening position. 


3.3 Differ (Non-interchangeable Combination) — 
Variation between lock mechanisms of similar design, 
achieved by the detaining elements, which allows each 
lock to be operated only by its own key. 


3.4 Forend — Part of a case through which the lock is 
fixed to the door and through which the latch bolt pass. 


3.5 Key — Device that is removable and portable and 
is use to operate the lock. 


3.6 Knob — Part of lock usually conical, round or 
oval, which is rotated to operate the lock. 


3.7 Latch — Fastener which secures a movable 


component in a closed position within an opening and 
which is operated by a key or knob. 


3.8 Latch Action — Arrangements and performance 
of the constituent parts that operates a latch bolt. 


3.9 Latch Bolt — Moving part of the latch that engages 
the locking plate. 


3.10 Locking Plate — Component, fixed to a frame 
to engage a latch bolt. 


NOTE — Alternative terms for this are strike plate, keep or 
staple. 


3.11 Pin Tumbler Mechanism — Constituent part of 
a lock provided with detaining elements that operates 
the latch bolt when used by a key. 


3.12 Push Button — Part of lock that protrudes from 
the knob, when pressed, used to protect the lock to be 
operated from outside without key. 


3.13 Rose — Part behind the knob used to cover the 
bore and the mechanism of lock. 


4 DESIGN OF LOCK 

The details of the cylindrical lock are given in Fig. 1. 
5 TESTS 

5.1 General 


Throughout this standard, the following tolerances shall 
apply, unless otherwise stated. 


a) Mass, in kilogram or gram : € 2 percent 
(kg or g) 

b) Length, in millimetre (mm) : + 2 percent 

c) Force, in kilonewton or newton — : + 2 percent 
(kN or N) 

d) Torque, in newton metre (Nm) : +2 percent 

e) Time, in second (s) : +5 percent 


f) Temperature, in degree celsius (°C) : +2 °C 


Unless otherwise stated, forces shall be applied and 
raised to the required level within 60 + 10 s and shall 
be held there for 60 + 5 s. 


5.2 Key Identification Requirement 
5.2.1 Movable Detainer 


The minimum number of detaining elements that form 
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1A Typical Design of Cylindrical Lock 


1) Inner knob 8) Inner Spindle Holder 15) Outer Long Spindle 
2) Inner Rose Cover 9) Internal Slider Mechanism 16) Pin Tumbler Cylinder 
3) M5 x 25 Screw 10) Spring Housing 17) Outer Knob 

4) Inner Rose Plate 11) Spring 18) Latch 

5) Cylindrical Housing 12) Outer Spindle Holder 19) Striking Plate 

6) Push Button 13) Outer Rose Plate 

7) Inner Long Spindle 14) Push Button Releaser 


1B Detail of Cylindrical Lock 


Fic. 1 CYLINDRICAL Lock 


part of the latch mechanism shall be as specified in 
Table 1. 


5.2.2 Effective Differ 


Assessed with reference to the manufacturer's differs 
charts and/or to supporting documentation, locks shall 
have the minimum number of effective differs that are 
indicated in Table 1. 


5.2.3 Differing Step Heights on Key 


Assessed with reference to the manufacturer's differs 
charts and/or to supporting documentation, keys shall 
have the minimum number of different step heights as 
given in Table 1. 


5.2.4 Maximum Number of Identical Steps 


The choice of key steps for movable detainers 
operation, which have the same operating level, shall 
be restricted as specified in Table 1. 


5.3 Performance Test 


The finally assembled lock shall withstand the 
performance tests given in 5.3.1 and 5.3.2. 


5.3.1 Tests for Latch Bolt of Cylindrical Lock 
5.3.1.1 Latch action 


When the latch bolt is pressed into the lock body by 
pressure, the action shall be smooth and when fully 
pressed the latch bolt shall not project more than 1 mm 
from the face of the forend. 


5.3.1.2 Return force of latch bolt 


Using a suitable force gauge operating in the same 
plane of movement as the latch bolt, the latch bolt shall 
be depressed fully with the force gauge, then allowed 
to extend until the leading edge of the bolt head is 
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2 т + 0.5 mm from the face of the forend, at which 
point the return force of the latch bolt shall not be less 
than 2.5 N. 


5.3.1.3 Torque to withdraw latch bolt with key 


Using a suitable torque gauge and key, the latch bolt 
shall be operated through the full range of movement, 
during which, the torque shall not exceed 1.5 Nm. 


5.3.1.4 Side load on latch bolt 


The locking bolt shall be first locked in the forward 
position. A load of 2 kN minimum or as agreed to 
between the manufacturer and the purchaser shall be 
applied without shock in the direction perpendicular 
to securing face as well as on both the locking faces of 
protruding bolt in turn. Then the load shall be applied 
by means of a fixed steel tool 5 mm thick by a rounded 
edge held in such a position that the centre line is 
3m x 0.2 mm from the forend and held for a period 
of minimum 60 s. Shape of the tool for the purpose of 
this test is shown in Fig. 2. The latch bolt shall function 
correctly after this test. 


H = Height of Latch Bolt 


All dimensions in millimetres. 


Fic. 2 SHAPE OF THE TOOL 


Table 1 Key Identification Requirement 
(Clauses 5.2.1, 5.2.2, 5.2.3 and 5.2.4) 


SI No. Grade Minimum Minimum Minimum Maximum Number of 
Number Number Number of Identical Steps 
of Detaining of Effective Differing Steps 

Elements Differs Height on Key 
(D) (2) (3) (4) (5) (6) 
i) 1 5 1 000 3 60 percent, Max, 2 adjacent 
ii) 2 6 4 000 3 60 percent, Max, 2 adjacent 
ili) 3 5 10 000 3 60 percent, Max, 2 adjacent 
iv) 4 6 20 000 3 50 percent, Max, 2 adjacent 


NOTE — Following four grades are identified from 1 to 4. 
a) Grade 1 — Minimum five detaining elements; 


b) Grade 2 — Minimum six detaining elements; 


c) Grade 3 — Minimum five detaining elements, extended number of effective differs; and 


d) Grade 4 — Minimum six detaining elements, extended number of effective differs. 
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5.3.2 Tests for Knob of Cylindrical Lock 
5.3.2.1 Torque to withdraw latch bolt with knob 


The lock shall be mounted on a suitable fixture as 
shown in Fig. 3 and using a suitable torque gauge, the 
latch bolt shall be operated through the full range of 
movement, during which, the torque shall not exceed 
3 Nm. 


Fic. 3 DIRECTION OF TORQUE TO WITHDRAW LATCH 
BOLT WITH KNoB 


5.3.2.2 Torque resistance of knob 


The lock shall be mounted on a suitable fixture as 
shown in Fig. 4 and by means of a suitable adaptor, a 
torque of 15 Nm applied to the locked knob, in both 
direction without forcing the lock open. 


==? 


FiG. 4 APPARATUS FOR APPLYING TORQUE ON KNOB 


5.3.2.3 Resistance to pulling off of knob 


The lock shall be mounted in a suitable fixture as shown 
in Fig. 5 and an axial force of 1.5 kN is applied to the 


knob for a period of 60*?^ s. The product shall remain 
fully functional both during and after the test. 
5.4 Endurance Test 


The finally assembled lock shall withstand the 
endurance tests given in 5.4.1 and 5.4.2. 


5.4.1 Strength of Key 


The lock shall be mounted in a suitable fixture and a 
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Fic. 5 APPARATUS FOR PULLING OFF ОЕ KNoB 


torque of 2.5 + 0.1 Nm shall then be applied, without 
shock to a correctly inserted key, in the bolt withdraws 
direction. The torque is to be applied gradually in a 
time of 5 + 1 s. The key shall resist the torque. After 
test key shall be capable of being removed from the 
cylinder and re-used to operate the same cylinder with 
a torque not exceeding 1.5 Nm. 


5.4.2 Durability of Latch Action with Knob and Key 


The latch bolt shall be subjected to 100 000 operations 
using knob and 25 000 operations using key either 
manually or by mechanical means. The number of 
operations that shall be carried out continuously at any 
time during the test shall not be less than 3 000. One 
opening and closing shall constitute one operation. The 
test shall be conducted at the rate of maximum six 
operations/min. At the end of the test the components 
should not show any undue movement from their 
normal position to cause impediment to the smooth 
working of the mechanism. 


5.5 Corrosion Resistance 


The lock or latch, shall be mounted in a fixture similar 
to a door application and subjected to a neutral salt 
spray test, as given in IS 9844 to determine their ability 


to operate after environmental exposure, the duration 
of the test being dependent on the grading number as 
follows: 


a) Grade A — 24 h low corrosion resistance; 


b) Grade B — 48 h moderate corrosion 
resistance; and 


c) Grade C — 96 h high corrosion resistance. 


Three grades are identified in accordance with 
following requirements: 


a) Grade A — For use by people with a high 
incentive to exercise care and with a small 
chance of misuse, for example residential 
doors. 


b) Grade B — For use by people with some 
incentive to exercise care but where there is 
some chance of misuse, for example office 
doors. 

с) Grade C — For use by public where there is 
little incentive to exercise care but where there 
is a high chance of misuse, for example doors 
in public buildings. 


The lock shall be operated once every 24 h during the 
test. 


Immediately following the neutral salt spray test, and 
cleaning of the lock, the lock shall be subjected to the 
tests specified in 5.3.1.3 and 5.3.2.1. The lock or latch 
shall be operated 20 times. The opening torque shall 
be measured and recorded during final three cycles. 
The torque to operate the latch bolt shall not exceed 
requirements in 5.3.1.3 and 5.3.2.1, as appropriate, by 
more than 20 percent. 


6INSPECTION AND CERTIFICATE OF 
COMPLIANCE 


6.1 The purchaser or his representative shall be 
permitted to inspect locks in open condition before 
purchasing, if he so desires. 


6.2 Each manufacturer shall furnish on request a 
certificate stating that the cylindrical locks comply with 
the requirements of this standard. 
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6.2.1 The manufacturer's certificate shall be implied, 
if the lock bears the BIS Certification Marking 
(see 7.1.1). 


7 MARKING 


7.1 Each mortice lock shall be stamped with the 
following information: 


a) Manufacturer's name or trade-mark; 

b) Yearofsupply (if specified by the purchaser); 
c) Size of cylindrical lock; 

d) Number of pin tumblers; and 

e) Country of origin. 


7.1.1 The keys shall be stamped on the head with the 
serial number of the lock. 


7.1.2 BIS Certification Marking 
Details available with the Bureau of Indian Standards. 


7.1.2.1 The use of the Standard Mark is governed by 
the provision of the Bureau of Indian Standards Act, 
1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the license for 
the use of the Standard Mark may be granted to 
manufacturers or producers, may be obtained from the 
Bureau of Indian Standards. 


8 PACKING 


Each mortice lock together with its key shall be suitably 
wrapped in craft paper to avoid ingress of moisture 
during storage. It shall be further packed in a cardboard 
box. Each cardboard box shall be marked with the 
following information: 

a) Manufacturer's name or trade-mark; 

b) Type of lock; 

с) Size of lock; 

d) Quantity in the package; and 

e) Country of origin. 


9 SAMPLING 


Sampling and inspection of a consignment of locks 
shall be carried out in accordance with the provisions 
laid down in Annex B. 


IS 16016 : 2013 


ANNEX A 
(Foreword) 


INFORMATION TO BE SUPPLIED BY THE PURCHASER WHEN PLACING AN ORDER FOR 
SUPPLY OF CYLINDRICAL LOCKS 


A-1 INFORMATION TO BE SUPPLIED 


The purchaser shall furnish information to the 
manufacturer or the supplier in regard to the following 
points: 

a) Whether the door is single shutter with rebated 
or straight ends, opening inside or outside 
hinged on the right or left (of a person facing 
the door when standing outside the room); 


b) Whether the door is double-shutter with 
rebated or straight ends right or left overlaps 


the other (of a person facing the door when 
standing outside the room); 


c) Width of a stile, if any; 
d) Width of horizontal lockrail, if any; 


e) Thickness of stile, lockrail, if provided, or 
thickness of shutter itself; 


f) Depth of rebate; and 
g) Angle of rebate. 


NOTE — AII locks are usually fitted to the overlapping 
shutter. 


ANNEX B 
(Clause 9) 


SAMPLING AND CRITERIA FOR CONFORMITY 


B-1LOT 


B-1.1 In any consignment all the locks of the same 
size and grade shall constitute a lot. This shall be 
ascertained by carrying out a general visual inspection 
of the consignment to check that the lot is of the same 
type and size and appears to be homogenous in regard 
to origin source of production period of manufacture 
and any other visual ascertainable characteristics in 
case the consignment does not appear to be 
homogenous within itself and treated as a separate 
group each group being homogenous within itself and 
treated as a separate lot for the purpose of sampling. 


B-1.2 Number of locks to be selected at random from 
a lot shall depend upon the size of the lot and shall be 
in accordance with col 2 and col 3 of Table 2. 


B-1.3 Locks for the sample shall be selected at a 
random from at least 10 percent of the packages subject 
to a minimum of three packages, equal number of locks 
being selected from each such packages. 


Table 2 Scale of Sampling and Permissible 
Number of Defective Locks 


(Clauses B-1.2 and B-2) 
SI No. Lot Size Permissible Number 
of Defective 


a) (2) (3) (4) 


Sample Size 


i) Up to 200 15 0 
ii) 201 to 300 20 
iii) 301 to 500 30 2 
iv) 501 to 800 40 2 
v) 801 and above 50 3 


B-2 CRITERIA FOR CONFORMITY 


The locks selected according to B-1.3 shall be inspected 
for conformity to dimensions workmanship and finish 
manufacturing details and testing for smooth working 
the lot shall be considered as conforming to these 
requirements, if the number of locks failing in any one 
or more of the requirements does not exceed the 
permissible number of defective given in col 4 of Table 2. 
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ANNEX C 
(Foreword) 
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